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(54) WRITTEN VIDEO GENERATION AND DISPLAY APPARATUS 



ABSTRACT 

The present invention reads position value which is generated 
by using a touch pen (112) on a touch screen (111) attached to 
a graphic LCD module (110) and converts the position value 
into two-dimensional coordinate data, thereby generates video 
signals and transfers the signals to various display 
instruments; accordingly, the present invention can display 
the written signals in real time on the screen of various 
video displayer as well as display and store the original 
written video on its own LCD. In addition, the invention 
decodes PC or TV video signals from the external input, 
displays the decoded video signals on LCD generating new mixed 
video signals by mixing the video signals with the written 
signals, thereby enables supplementary explanation for the 
existing sources from the external input or video conference 
and communications by exchanging the written screen with the 
counterpart; stores various personal information in written 
forms and is used as an electronic notebook or an electronic 
memo to read and write when the input and output of the video 
signals is not used. Therefore, the present invention 



2 



comprises a controller which generates values by controlling a 
touch screen, digitizes the values, and displays the digitized 
values on LCD; a decoder which decodes the incoming video from 
the external input; a video mixer which mixes the external 
video with written signals; a encoder which converts the mixed 
signals or written signals into the video signals; and a video 
memory controller which stores and reads the mixed video and 
the self video in real time. 

REPRESENTATIVE DRAWING 

Fig. 1 

TERMS 

Written video, Written display, Electronic notebook 
SPECIFICATION 

BRIEF DESCRIPTION OF DRAWINGS 

Fig. 1 is a block diagram showing an example of the present 
invention for generating and displaying written videos 
Fig. 2 is a block diagram showing a video mixer of Fig. 1. 
Fig. 3 is a block diagram showing a video conference system 
using the present invention. 

Fig. 4 is a block diagram showing a video communication system 
using the present invention. 

* Explanation of reference numerals. 
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212: Video adder 2 213: Video data generator 
214: RGB matrix processor 

DETAILED DESCRIPTION OF THE INVENTION 
PURPOSE OF THE INVENTION 

THECHNICAL FIELD OF THE INVENTION AND CONVENTIONAL ART 

The conventional written signal could only input data through 
handwriting recognition into the terminal device such as PDA. 
Although it was possible to transmit such data to the external 
computer, it was not possible to convert the data into video 
signals so as to directly display the video signals on the 
external display device. 

The handwriting input device such as an electric white board 
has disadvantages such that it is inconvenient because a user 
has to directly input data on the display board; small size 
handwriting on the board is hardly recognized from a distance; 
and it is expensive . 

Further, the input device using a digitizer or tablet was 
inconvenient because the unnatural handwriting made it hard to 
write a subject matter in detail as well as a user has to 
input checking the writing position on the monitor since the 
written contents are not displayed directly on the input board. 

THE TECHNICAL PROBLEM TO SOLVE 

The present invention discloses that desired written contexts 
are inputed into a touch screen attached to a LCD module 
according to the position change of the touch point on which a 
touch pen is touched on the touch screen; next, a micro 
computer connected to the touch screen reads the position 
information, converts the information into digital data, and 
displays the written forms on the LCD module; then, the 
written forms are converted into TV and PC video signals so as 
to be connected to the external display instrument. 
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In addition, the video signals entered and generated from the 
counterpart or the external PC are decoded and displayed mixed 
with self written forms on a LCD module. Further, the mixed 
video is transferred after encoded to new video signals, 
thereby it is possible to input and display information on the 
same screen from each other. 

Since the written video stored in the embedded nonvolatile 
memory can be replayed anytime, the invention can be used 
solely as electronic note or electronic memo when not 
connected to the external video. 

CONSTRUCTION AND EFFECT OF THE INVENTION 

In order to achieve the above object, the present invention 
provides an apparatus comprising a means which • reads 
information from a touch screen on which the information is 
input by using a touch pen; a means which converts the 
information read from the touch screen into available data and 
transfers the data to a LCD module, thereby displaying written 
forms; a generating means which generate video signal by 
converting the written data into real time TV/PC video data, 
storing the video data in a memory, and transferring the video 
data to a video encoder; a video mixing means which mixes 
external video signals with self video signals; and a video 
memory control means which stores and reads various video 
signals . 

Embodiments of the present invention will be described below 
with reference to the attached drawings. 

The present invention converts the written forms into the 
video signals and transfers the video signals to Video 
displayer or Video communicator such as LCD Projector or TV, 
Monitor, and Video telephone in real time, thereby enables 
personal lecture or meeting, conference, and written video 
communications and has the construction shown in Fig. 1. 

Referring to Fig. 1, the apparatus according to an embodiment 
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of the present invention comprises a LCD module (110) that 
displays letters or graphics; a touch screen (111) onto which 
information is input by using a touch pen; a touch pen (112) 
which is an instrument for inputting written information; a 
touch screen controller (113) which converts information from 
the touch screen into the coordinate data; a micro computer 
(120) that displays on a LCD module the LCD data which are 
converted from the incoming written information; a nonvolatile 
memory (121) that stores video data for LCD; an A/D converter 

(130) that converts RGB video signals into A/D to display on 
LCD the PC video from the external input; a video selector 

(131) which selects videos to output new video by adding the 
written video to the PC video from the external input; a video 
mixer (140) that mixes the written video with the entered TV 
video; a FIFO memory 1 (141) which stores the current self 
written video; a FIFO memory 2 (142) which stores video to 
display the mixed video on LCD; a clock generator (143) which 
controls the RGB location of PC video; a video decoder (150) 
which decodes the external TV video signals; and. a Video 
encoder (151) which generates video signals by converting the 
mixed video data into the video signals. 

The operation of the apparatus with the above construction is 
described below in detail. 

A touch pen (112) generates position values on a touch screen 
(111) attached on a graphic LCD module (110), and a touch 
screen controller (113) converts the position values into two- 
dimensional coordinate data and transfers the data to a micro 
computer (120), and then the micro computer (120) transfers 
graphic information from the data to LCD for displaying. 

In the operation, although there are two kinds of video signal 
from the external input, PC video signal and TV Video signal, 
a video mixer (140) mixes either the PC video signal or the TV 
video signal with self written signal. 

In case of PC, the incoming video signals is converted into 
digital data at a A/D converter (130) and transferred to the 



* 



6 



micro computer (120) through the process of the video mixer; 
converts self written signals from the micro computer into PC 
video data and stores the data in a FIFO memory 1; and reads 
the incoming written video in real time and controls the video 
selector (131) to add the self written video to the incoming 
PC video based on the clock generated from a clock generator 
(143) which fits into the location of the PC video. This mixed 
video is stored unchanged in a FIFO memory 2 (142) so that in 
case of need, the micro computer (120) can read the mixed 
video, convert the video into LCD data, and display the mixed 
video to the LCD module (110) for displaying. 

When there is no external PC video input, the video mixer can 
generate the vertical and Horizontal Synchronization signals 
for PC video. 

On the other hand, to save the screen, the micro computer 
(120) stores the mixed LCD data in a nonvolatile memory (121) . 

Next, the TV video input is described below. 

Because TV video signal is a mixed video signal or Y/C signal, 
not the kinds of individual signal of PC such as R, G, B, the 
TV video signal needs to be decoded to the individual signal 
by a video decoder (150) . The decoded TV video signal is 
selected .with PC input signal and mixed with self written 
signal in a video mixer (140), and stored in a FIFO memory 2 
(142) . As it is in the PC input, the video mixer (140) 
controls FIFO memory 1 (141) and FIFO memory 2 (142) in real 
time; mixes the external input video and the signals stored in 
the FIFO memory 1 (141) with TV video data according to the 
vertical and horizontal synchronization generated from the 
video decoder (150); and records the TV video data formatted 
for LCD in FIFO memory 2 (142); thereby, the micro computer 
(120) reads the TV video data and displays the data on the LCD 
module (110) . At the same time, the video encoder (151) reads 
self video signals from the FIFO memory 1 (141) and generates 
TV video signals so as to transfer the signals to various 
display instruments. The reason why the mixed video is not 
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transferred with being encoded unlike the PC video case is 
because when TV video is generally transferred in 
communications, it is not necessary to mix the videos 
continuously since only the self video is transferred to the 
counterpart who has his or her own video. When there is no TV 
video input, generating the vertical and horizontal 
synchronization in the encoder can be optional. 

Fig. 2 is a view showing the detailed construction of the 
video mixer in the embodiment of Fig. 1 and has the following 
layout . 

In Fig. 2, the video mixer comprises a input selector (210) 
that selects video data from the external input; a video adder 
1 (211) that adds self video read from FIFO memory 1 to the 
video signal selected in the video selector (210); a RGB 
matrix processor (214) that conforms self video into TV .video 
data; a video adder 2 (212) that adds self video data to PC 
video data; a Synchronous generator (220) that generates 
synchronization and clock signals when there is no input 
signal; a synchronization/clock selector (221) that selects 
synchronization/clock signal for PC or TV; a memory controller 
(222) that controls read/write of FIFO memory 1,2 (141-142) 
according to a selected synchronization/clock; Input 
existence/Format discrimination (223) that determines the 
existence of the input signal and the kinds of input signal; a 
effective line acquisition unit (224) that defines the display 
range of LCD according to the format of the input video signal. 

The operation of the video mixer (140) with the above 
construction is described below. 

The video mixer has three functions; first, reading self video 
from FIFO memory 1 (141) and mixing the video with the 
incoming video; second, recording the mixed video from FIFO 
memory 2 (142) according to the format for displaying the 
video on a LCD module (110); finally, supplementing by 
determining the input signal and generating the 
synchronization and so on. 
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Regarding the first function, the video mixer should read the 
self written video according to the synchronization of the 
external video because the micro computer (120) stores the 
self written video in FIFO memory 1 (141) . At this time, from 
the synchronization and clock of the external video signal, a 
memory controller (222) generates a control signal which 
controls the FIFO memory 1 (141) . 

Next, the external video data selected in the input selector 
(210) and the self video read from FIFO memory 1 (141) are 
added to the video adder 1 (211) and recorded in FIFO memory 2 
(142) . At this time as well, from the synchronization and 
clock of the external video signal, a memory controller (222) 
generates a control signal which controls the FIFO memory 1 
(141) . In addition, the video adder 2 (212) transfers the 
selection signal to the video selector (131) . Accordingly, the 
video selector (131) selects the written data at the moment 
that the selection signal is generated from the written part 
of the original PC video. 

THE EFFECT OF THE INVENTION 

The present invention can display the written signals in real 
time on the screen of various video displayer as well as 
display and store the original written video on its own LCD. 
In addition, the invention decodes PC or TV video signals from 
the external input, displays the decoded video signals on LCD, 
and then generates new mixed video signals by mixing the video 
signals with the written signals, thereby enables 
supplementary explanation of the existing sources from the 
external input or video conference and communications by 
exchanging the written screen with the counterpart; stores 
various personal information in written forms, thereby can be 
used as an electronic notebook and memo to read and write when 
the input and output of the video signals is not used. The 
four applications of present invention are explained below: 

First, the present invention can be useful in a lecture in 
which the lecture materials that a teacher has written on the 
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invention connected to a LCD projector or other kinds of video 
displayer are projected on the large screen in front. Second, 
the present invention has the advantage that anyone can 
deliver his or her own written notes to everyone in the class 
through a video conference system constituted by connecting 
the present invention serially. Fig. 3 shows a constitution of 
the video conference system using the present invention. Third, 
the present invention can be used for telephone conference, 
video tutoring, and telephone counseling between two parties 
by connecting the invention to the TV in/out terminal of a 
video phone or to PC instead of a PC camera. 

The Undefined blocks in Fig. 3 and Fig. 4 represent the 
present invention, an apparatus for generating and displaying 
written video. 

Fourth, the written video or the external input video and the 
mixed video are stored in the nonvolatile memory, which is 
readable whenever necessary. Therefore, the present invention 
can be utilized for recording the content of the conference 
and as an electronic note or electronic memo for personal use. 

CLAIMS 

[1] A video signal generation and display apparatus which 
displays a written screen on a video displayer such as a 
LCD module comprising, 

a means which outputs video signal by converting written 
video into the video signal in real time in said 
conversion means; 

a control means which controls the time difference between 
the written video data and the outputting video data by 
using FIFO memory in said means; 

a means which generates new video signal by mixing the 
PC/TV video signal from the external input with self 
written signal in said means; 

a control means which controls the time difference between 
mixed video and the time by using FIFO memory so as to 
display the mixed video on a LCD module in said means; and 
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a means which stores the converted or generated videos in 
a nonvolatile memory in either said converting means or 
said means which generates new video signals so as to read 
the videos at all times, additionally write or change the 
videos . 

A video signal generation and display apparatus according 
to claim 1, 

Wherein the new video signal generation means, in case of 
PC video signal, displays the video input by digitizing 
the video input and mixing the digitized video input with 
the written video data, and outputs the mixed video by 
mixing the input video with written video by the video 
selection switch; and 

in case of TV video signal, generates the mixed video by 
decoding the incoming video and adding the decoded video 
to the written video, and outputs the video by encoding 
the self written video. 



